Preconditioning of NOD mice with anti-CD8 mAb and costimulatory blockade enhances chimerism and tolerance and prevents diabetes, while depletion of alpha beta-TCR+ and CD4+ cells negates the effect.
Bone marrow transplantation blocks diabetes pathogenesis and reverses autoimmunity in nonobese diabetic (NOD) mice. However, there is a greater barrier to engraftment in the context of autoimmunity. In the present study, we characterized which recipient cells influence engraftment in prediabetic NOD mice, with the goal to replace myelotoxic conditioning with antigen-specific deletion of reactive host cells. Preconditioning of NOD mice with anti-CD8 and anti-CD154 monoclonal antibodies (mAbs) synergistically enhanced engraftment and significantly reduced the minimum total body irradiation (TBI) dose for engraftment. Strikingly, preconditioning with anti-CD4 mAb significantly impaired engraftment, negating the beneficial effect of anti-CD8, and resulted in a requirement for more TBI-based conditioning compared with controls conditioned with TBI alone. Similarly, more TBI was required when anti-T-cell receptor beta (TCRbeta) mAb was administered as preconditioning. The addition of anti-CD152 to CD154 preconditioning abrogated the engraftment-enhancing effect of anti-CD154. Taken together, these data indicate a role for CD4+ regulatory T cells in vivo which require signaling via CD152 in the induction of chimerism and tolerance in NOD recipients. Notably, disease prevention and reversal of autoimmunity was absolutely correlated with the establishment of chimerism. These studies have important implications for the design of novel clinical approaches to treat type 1 diabetes.